Functional acetylcholine receptors expressed in Xenopus oocytes after injection of Torpedo beta, gamma, and delta subunit RNAs are a consequence of endogenous oocyte gene expression.
The nicotinic acetylcholine receptor (AChR) is an oligomeric transmembrane glycoprotein consisting of four homologous subunits in a stoichiometry alpha 2 beta gamma delta. Xenopus oocytes were used to study the effects of selectively deleting the alpha subunit of the Torpedo californica AChR on functional receptor expression. Oocytes microinjected with only Torpedo beta, gamma, and delta subunit RNAs showed small acetylcholine-elicited currents. These "alpha-less" AChRs were pharmacologically similar to the wild-type (i.e., Torpedo alpha 2 beta gamma delta) receptor. Actinomycin D, which blocks endogenous RNA transcription, completely inhibited the expression of alpha-less but not wild-type receptor. Coinjection of antisense RNA to the alpha subunit of the Xenopus muscle AChR with Torpedo beta, gamma, and delta subunit RNAs significantly reduced expression of the alpha-less AChRs without altering expression of wild-type receptors. These results indicate that Xenopus oocytes express low levels of AChR alpha subunit mRNA that, when translated, can lead to the formation of functional Xenopus-Torpedo AChR hybrids. These results strongly suggest that, unless the potential contribution of endogenous subunits can be determined, caution must be exercised when analyzing the effects of subunit deletions on multisubunit protein expression in Xenopus oocytes.